Transient changes in cyclic AMP and in the enzymic activity of protein kinase and phosphorylase during the cardiac cycle in the canine myocardium and the effect of propranolol.
Oscillation of cyclic AMP and in the activity ratio of cyclic AMP-dependent protein kinase and of glycogen phosphorylase with the cardiac cycle were demonstrated in the canine heart in situ. For tissue sampling an ECG (R-wave)-triggered, automatically working push-freeze-drill apparatus was developed which allows intraventricular cryobiopsies from the left ventricular muscle of anaesthetized open-chest dogs. The nucleotide cyclic AMP oscillated with the cardiac cycle during normal working condition, the higher cyclic AMP level occuring during systole. Cyclic GMP was assayed to be without oscillatory changes during the contraction-relaxation cycle. The rise in the activity ratio of protein kinase was found to coincide with the maximum in the level of cyclic AMP. Propranolol pretreatment prevents the transient in the level of the nucleotide as well as in the activity ratio of the kinase indicating i) a causal relationship between these changes and ii) a neurohumoral, beat-to-beat regulation by catecholamines released from the sympathetic nerve endings within the heart. Contrary the activity ratio of phosphorylase retains its transient changes during the cardiac cycle in the presence of propranolol, indicating a Ca-mediated activation of phosphorlase kinase during the contraction process.